Differential control of the metal-mediated activation of the human heme oxygenase-1 and metallothionein IIA genes.
Heme oxygenase-1, an essential enzyme in heme catabolism, and metallothionein IIA, a small metal-binding protein with clusters of cysteins, are remarkably induced in HeLa cells following the treatment with cadmium or zinc. Both proteins are considered to be involved in the defense system against metal toxicity. Here we showed by transient expression assays that the cadmium-responsive element (CdRE) of the human heme oxygenase-1 gene is not responsive to zinc, whereas a metal-regulatory element (MRE) of the human metallothionein IIA gene is able to respond to either cadmium or zinc. The CdRE is recognized by a certain nuclear protein(s) which is however unable to bind to an MRE of the metallothionein IIA gene. These results suggest that the metal-selective activation of each gene promoter is mediated by a separate mechanism.